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Pneumocephalus is defined as the presence of air within the
cranial cavity. It is a well-known complication following a
fractured skull, where fragmented bone and torn meninges
allow influx of air into the cranium.12 We present an unusual
case of pneumocephalus following a traumatic lumbar stab
wound. The patient had no neurological injury but presented
with leakage of cerebrospinal fluid through the wound and
complained of severe postural headaches. There have pre-
viously been four reported cases of pneumocephalus follow-
ing stab wounds to the neck.8,3,13,2 To our knowledge, this is
the first case report of pneumocephalus secondary to a lower
back stab wound.
Case report
A 20-year-old male presented to the resuscitation room in an
accident and emergency department having been stabbed
multiple times with an unidentified object. On arrival, his
observations were stable and he had a GCS of 15. He was
found to have four stab wounds altogether: two stab wounds
in the right side of his lower chest, one stab wound to the
right of the midline in his back at the level of L1, and one to
the left of the midline in his back again at L1 level. His only
symptoms were of shortness of breath and right-sided
abdominal pain.* Corresponding author.
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Open access under the Elsevier OA license.On examination, surgical emphysema was palpable on his
right chest wall and he had reduced air entry in the right side
of his chest. A chest X-ray revealed a right-sided pneu-
mothorax and an inter-costal chest drain was inserted. On
palpation of his abdomen, there was tenderness in the right
hypochondrium and right lumbar regions. Urinalysis showed
large amounts of microscopic blood.
A CT scan of his abdomen was performed showing a small
laceration to the liver (but no significant haematoma) and a
small laceration to the upper pole of the right kidney (but no
peri-nephric collection). After consultation with the general
surgical and urological on-call teams, it was decided to
manage his abdominal injuries conservatively. He was com-
menced on intravenous cefuroxime, thewounds werewashed
and sutured, and he was admitted to a cardiothoracic ward
for a close observation and analgesia. He was discharged 3
days later after resolution of his pneumothorax and removal
of the chest drain.
He returned to accident and emergency department 10
days after discharge, complaining of a swelling in his lower
back and occasional headaches. He was found to have a
fluctuant swelling about 5 cm in diameter around the pre-
vious stab wound in his left lower back. There was no
surrounding cellulitus and he was apyrexial. Blood tests
revealed a normal white cell count and haemoglobin, and
his C-reactive protein was mildly raised at 15.
On removing his sutures (which had nowbeen in for 13 days)
his left lumbar stab wound broke down and a clear fluid began
to discharge through it. Biochemical analysis of the fluid
showed it to be consistent with cerebrospinal fluid. He was
re-admitted, a sterile dressing was placed over the wound and
antibiotics were recommenced. Over the next 72 h, cere-
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Figure 1 CT brain of a 20-year-old multiple stab victim show-
ing pneumocephalus.brospinal fluid continued to leak from the wound and he
developed severe postural headaches. A CT scan of his brain
was performed revealing a large pneumocephalus (Fig. 1).
After discussion with the regional neurosurgical team, the
wound was re-sutured and he was transferred to a neuro-
surgical unit where a spinal drain was inserted. His symptoms
improved and the drain was removed after 1 week following
repeated negative cerebrospinal fluid cultures and when the
cerebrospinal fluid opening pressure was normal. However,
48 h after removal of the drain, his clinical condition dete-
riorated. He became pyrexial and developed severe head-
aches, photophobia and vomiting. An MRI brain showed no
abnormality. A lumbar puncture was also performed reveal-
ing purulent cerebrospinal fluid, which grew Klebsiella on
culture. A spinal drain was reinserted and he was started on
intravenous meropenem and vancomycin.
His condition again improved and after a further 5 days, the
spinal drain was removed with a plan to continue antibiotics
and monitor his clinical condition. Unfortunately, he took his
own discharge but was reviewed as an outpatient 2 months
later when examination revealed a well healed para spinal
wound and therewas no recurrence of his previous headaches.Discussion
Stab wounds to the back are a common presentation to
accident and emergencydepartments. Thenumber of patients
who present with cerebrospinal fluid leakage following a stab
wound to the back, however, is far less. One large study from
South Africa estimated the proportion of patients with stab
wounds complicated by leakage of cerebrospinal fluid to be
about 4%.10 Furthermore, the development of pneumocepha-
lus following a stab wound to the back is relatively rare. There
havebeen four previous reports of cervical stabbings that have
been complicated by pneumocephalus.8,3,13,2 To our knowl-
edge, this report is the first case of pneumocephalus following
a traumatic lumbar back stabbing.
It may be that the number of patients who develop pneu-
mocephalus following a stab wound to the back is actuallyunderestimated. The detection of air within the cranial cavity
usually requires imaging such as a CTscan or an MRI scan of the
head. These investigations are often not performed. Some
patientsmaybeasymptomatic from intra cranial air andothers
may only havemild symptoms, such as amild headache,which
are overlooked at presentation. In addition, detection of
pneumocephalus in a patient with leakage of cerebrospinal
fluid following a stab wound may not significantly change the
management of that patient. In such cases, a CT scan of the
head may be felt inappropriate. One previous case report, for
example, describes a patient with leakage of cerebrospinal
fluid from a paraspinal stab wound who subsequently devel-
oped a ‘‘peculiar rattling sensation in his head when he
walked.’’ 7 Although not confirmed by imaging, it is highly
likely that this patient had also developed pneumocephalus
secondary to his stab wound.
The exact pathophysiology of pneumocephalus is not
entirely clear. However, two theories regarding its develop-
ment have been postulated.8,2,6 First, the punctured dura
may act as a one way valve allowing the influx of air during
pressure changes which occur, for example, during coughing
or sneezing. The air then rises to collect within the cranial
cavity. Alternatively, it has been suggested that leakage of
cerebrospinal fluid may create a negative pressure gradient
along which air molecules travel and enter the subarachnoid
space. It is believed that the latter hypothesis is the main
cause of pneumocephalus developing secondary to stab
wounds associated with dural injury.2
Leakage of cerebrospinal fluid and the development of
pneumocephalus are documented iatrogenic complications
following lumbar puncture as well as epidural anaesthe-
sia.11,4,5 In these cases, the management is often conserva-
tive, although injection of autologous blood into the
extradural space to create a blood patch and thus prevent
further leakage of fluid is also practiced.9,1 Themanagement
of cerberbrospinal fluid leak following stab wounds without
neurological damage is also usually conservative in the first
instance. Bed rest, analgesia, intravenous antibiotics and
adequate fluid intake (oral and intravenous) are the main-
stay of treatment. The use of a blood patch in these cases is
discouraged given the lack of sterility of the wound and the
potential of developing ascending meningitis.7 In cases
where leakage of cerebrospinal fluid does not resolve with
conservative methods, we recommend seeking expert neu-
rosurgical advice. These patients may require insertion of a
dural drain to help control cerebrospinal fluid pressure and
allow the dural defect to heal or may require surgical repair
of the torn dura.
In light of the above, we can conclude that despite being
an uncommon presentation, dural puncture resulting in leak-
age of cerebrospinal fluid and the development of pneumo-
cephalus should be borne in mind as potential complications
in any patient presenting with a paraspinal stab wound. This
includes patients with lower back stab wounds as well as
patients who have stab wounds at a cervical level.References
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